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PUINOLONFS ANin THPyp f ff FR A PFT TTT f Ti^p 
Field of tfa g invention 

The present invention relates to the therapeutic use of quinolone derivatives, 
and to certain novel such compounds. 

Backprnnnri of the Tnv*nn>n, 

Quinolone compounds are known primarily as antibacterial agents (see JP-A- 
05025162; US-A-5037834; EP-A-0420069; WO-A-9410163; JP-A-02040379; EP-A- 
0343560; DE-A-3816119; EP-A-0304158; and DE-A-3641312) or antiviral' agents 
(US-A-4959363) but also as inhibitors of 5-lipoxygenase (JP-A-02 124871), 
cardiotonics and vasodilators (JP-A-0 106 1461) and 5-HT 3 antagonists for the treatmem 
of peripheral disorders associated with pain (WO-A-950 1793 and GB-A-2236751). 
None of these publications discloses utility as PDE IV inhibitors. 

Phosphodiesterases regulate cyclic AMP/ GMP concentrations. 
Phosphodiesterase IV (PDE IV) has been demonstrated to be a principal regulator of 
cyclic AMP in respiratory smooth muscle and inflammatory cells [see Torphy and 
Cieslinski, Molecular Pharmacology 37:206 (1990); Dent et al, British Journal of 
Pharmacology, 90:163p (1990)]. Inhibitors of phosphodiesterase IV have been 
implicated as being bronchodilators and asthma-prophylactic agents, as agents for 
inhibiting eosinophil accumulation and the function of eosinophils [see for example 
Gembycz and Dent, Clinical and Experimental Allergy 22:337 (1992)] and for treating 
other diseases and conditions characterised by, or having an etiology including, 
morbid eosinophil accumulation. Inhibitors of PDE IV are also implicated in treating 
inflammatory diseases, proliferative skin disease and conditions associated with 
cerebral metabolic inhibition. 

Tumour Necrosis Factor (TNF) is a serum glycoprotein. Excessive or 
unregulated TNF production has been implicated in mediating or exacerbating a 
number of diseases including rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis, gouty arthritis and other arthritic conditions; sepsis, septic shock, 
endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory 
distress syndrome, cerebral malaria, chronic pulmonary inflammatory disease, 
silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury, graft 
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2 

vs. host reaction, allograft' rejections," fever and myalgias due to * f • 

r:r . inteion M m :jc:2r::z: 
^^^^^^ ^ 

« Pyres,, m addmon t0 a number Q{ ^ 
sclerose. autotoniune diabe , K and sysKmic topus 

AIDS results from the infection nf t i 

Irnmunodeficiency Virus (HIV) A,7 T " ^ ^ 

ncy virus (HIV). At least three types or strains of HIV have been 

,,, HTV,, HIV-2 a„ d HIV-3. As . ofmy ^ 

methateu unmunfty k ^ and ^ opportunistic 
nfecrtons and,or unusual neoplasm, HIV enfty in to the T lymphoc J ~ 
■ymp ocyte activation. Viruses such as «V, or HTV. 2 infec, T lymphocytes after 
T ceu activauon and such virua protein eapreaaion ano/or replication I mediated 
— y s hTceiiaetivatton. Once an activated T lymphocyte is infected with 
«V. * T lymphocyte must continue » bc malnained m „ ^ ^ 
HTV gene expression and/or HTV replication. 

^ Cytokines, specifically TOP. are implicated in activated T-ce„ mediated HTV 

^Phocyte acttvation. Therefore, interference with cytokine activity such ' 
rnhfttmon of cymkine production, notahly TNF, in an HTV-mfected individual 1 „ 
taj. Ute maintenance of T ce„ activation, therehy reducing me progm^ ^ 
mfccvtty to prevtously uninfected cells which reaults in a alowing or elimination of 

/~ * Snellen caused hy HIV motion. Monocyrea 

.« -phages, and related ce„s, such as Kupfter and gftal cells, have a,so 2 
nnphcated m maintenance of me HTV infection. These cells. like T cells, are tajts 

::::: t: t ,evei ° f vw -■— - — - - — e 

« o, me cells [see Rosenherg „ * The Immunopathogenesis of HIV tofection 
Advances ,„ ftnmunology. Vol. 57, „ 989),. Monokines, such as TNF, have heen 

;r; a uTdT r t cMion in monocy,es and/ ° r - - * 

rroc. Natl. Acad. Sci., 87:782-784 noomi tu c . 

„ . 1990)] .Therefore, inhibition of monokine 

production or activity aids in limiting HTV nmn monoKine 
3 in limiting HIV progression as stated above for T cells 
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TNF has also been implicated in various roles with other viral infections, such 
as the cytomegalovirus (CMV), influenza virus, adenovirus, and the herpes virus for 
similar reasons as those noted. 

TNF is also associated with yeast and fungal infections. Specifically, Candida 
5 albicans has been shown to induce TNF production in vitro in human monocytes and 
natural killer cells. [See Riipi et al. Infection and Immunity, 58(9):2750-54 (1990); 
and Jafari et al. Journal of Infectious Diseases, 164:389-95 (1991). See also Wasan 
etal, Antimicrobial Agents and Chemotherapy, 35(10):2046^8, (1991); and Luke et 
al, Journal of Infectious Diseases, 162:211-214, (1990)]. 
10 The ability to control the adverse effects of TNF is furthered by the use of the 

compounds which inhibit TNF in mammals who are in need of such use. There 
remains a need for compounds which are useful in treating TNF-mediated disease 
states which are exacerbated or caused by the excessive and/or unregulated production 
of TNF. 

15 US-A-4786644 discloses a variety of compounds including what may be 

quinolone-3-carboxamides. There is also an aryl substituent at the 1 -position: 

US-A-4621088 discloses l-ethylquinolone-3-carboxamides, and heterocyclic 
analogues, having an acyl substituent on the carboxamide group; the acyl substituent 
may be cyclohexylmethyl carrying a COOH group. These compounds are disclosed 
2 0 as having an antiallergic action. 

US-A-3524858 and GB-A-1 191443 disclose, inter alia, l-alkylquinolone-3- 
carboxamides having an aryl or aralkyl substituent on the carboxamide group. These 
compounds are disclosed as having anti- viral activity. 

Other quinolone-3-carboxamides are known, in which there is an optionally- 

2 5 substituted phenyl substituent on the carboxamide group. None of these disclosures 

mentions utility as PDE IV inhibitors. 
Summary of the Invention 

This invention relates to compounds, many of which are novel, which can be 
used to treat disease states, for example disease states associated with proteins that 

3 0 mediate cellular activity, for example by inhibiting tumour necrosis factor and/or by 
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inhibiting phosphodiesterase TV According t« • 

formula (I): * inVem, ° n ' theSe ""P""* are of 




NH- (CH^Jn-Rj 

(I) 



in which: 



R' « C,. alkyl. C„ alkylcycloalkyl. C M alkylheterocyclo. C, . alkwary, or r 
a„ y „ f which is optional|y by _ or ^ ^ 

«rom halo. C W allcoxy, hydroxy. CN , COjH (or 

amtdes thereof), C M alky!, NR»R'» and SO jN R"R»; 

* is Pheny,, pyridy ,. thieny,, toy,, py^,', pyrida2i „ yl _ fc 

;°r Tt ,o my of which * op,ionauy a ™* - 

nng and wheretn the or each r tag „ opIionally subs[teed „ 

by o r more substiMenB Mlecttd ^ ^ c < aU;oxy oh cn ^ 

L,- 6 alkyl esters or C,. 6 alkyl amides thereof) C alkvl r k , „ , <^ 
Qr. KiDiinu ; ' 16 alJc y'' c i-<5 haloalkyl, NRSR 10 

S0 2 NR"R", aryl, heteroaryl, cycloalkyl and heterocyclo; 

Y is O or S; 

R 4 , R 5 , R 6 and R T are die same or different and are each H, halo C.alkoxy 
hydroxy, CN, CO,H (or C„ aUy, ester, .hereof or C„ aUty, amides thereof ^ 
Pr Cl< in which alky, may he oprtonally substituted by halo. C, . aMcoxy 

oT S :: R ™; C ° lH * C " ^ — — rc,a,ky, antidesthereoo,^: 
S0 2 NR R -, or any two adjacent groups R'-R- and the C atoms to whtch they are 
attached fotm a 5 or 6-membered ring containing 0, 1 or 2 heteroatoms 

either R« and R» are me same or different and are each H, C, .'alkyl axyl 
heteroaryl, COCF„ S o,CF„ cyeloalky,, c M alkylcrhonyl, a^.carhony, ^ 
allcoxyearhony,, ary,su,pho„y, or CaUcysulphonyl; or NR*. is a 5 or 
nng such as a pyrrolidine, piperidine, morpholine or pipeline ring; 
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R" and R 1 * are the same or different and are each H, C lJ6 alkyl or cycloalkyl; 

and 

n=0-3; 

or a pharmaceutically-acceptable salt, solvate, hydrate or combination thereof. 

Compounds of US-A-4621088 are excluded. Compounds of US-A-3524858 
and GB-A-1 191443 are excluded from claims herein to compounds per se. Known 
Marylquinolone-3-carboxamides are excluded, but are claimed for their first 
therapeutic use. 

Description of the Invention 

Certain compounds of formula I are preferred; see claims 2 etc. 

Suitable pharmaceutical^ acceptable salts are pharmaceutical^ acceptable base 
salts and pharmaceutical^ acceptable acid addition salts. Certain of the compounds 
of formula (I) which contain an acidic group form base salts. Suitable 
pharmaceutical^ acceptable base salts include metal salts, such as alkali metal salts 
for example sodium salts, or organic amine salts such as that provided with 
ethylenediamine . 

Certain of the compounds of formula (I) which contain an amino group form 
acid addition salts. Suitable acid addition salts include pharmaceutical^ acceptable 
inorganic salts such as the sulphate, nitrate, phosphate, borate, hydrochloride and 
hydrobromide and pharmaceutically acceptable organic acid addition salts such as 
acetate, tartrate, maleate, citrate, succinate, benzoate, ascorbate, methane-sulphate, 
a-ketoglutarate.a-glycerophosphate and glucose- 1 -phosphate. The pharmaceutically 
acceptable salts of the compounds of formula (I) are prepared using conventional 
procedures. 

It will be appreciated by those skilled in the art that some compounds of 
formula (I) can exist in more than one tautomeric form. This invention extends to 
all tautomeric forms. 

It will be appreciated that some of the compounds according to the invention 
can contain one or more asymmetrically substituted carbon and/or sulphur atoms. The 
presence of one or more of these asymmetric centers in a compound of formula (I) can 
give rise to stereoisomers, and in each case the invention is to be understood to extend 
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•o all such stereoisomers, including enantiomers, and diastereoisomers and mixtures 
including racemic mixtures thereof. 

When used herein the tern, alky! whether used alone or when used as pan of 
another group includes straight and branched chain alkyl groups of about 1 to about 
carbon atoms. Halo means fluoro. cnloro, bromo or iodo. The tern, haloalky, means 
an alley, group as previously defined substituted by one or more ha.o atoms where 
halo ,s as previously defmed. CyCoalkyl inCudes a non-aromatic cyCic or mtuticyclic 
nng system of about 3 to ,0 carbon atoms. The cyclic aflcy, may optionally bc 
paraany unsamrated. A,ky,cyc,oa,ky, means an a,ky,.cyc,oa,ky, group where aUcy, 
and cycloaJM are as previously defined. Ataxy means an alkyl-O- group in which 
the alky, group * as previous,, described. AM amide includes both monoalkvl and 
dtalkyl amtdes, in which me ahcyl groups (previous.y defined) may be the same or 
Afferent. Alkylcarbony, means an alkyl-CO- group in which the aUcy, group is as 
previously described. Ary, indicates carbocyCic radical containing about 6 to ,0 
carbon atoms. Alkylaryl means an a,ky,-aryl group wherein the ary, and alky, are as 
desenbed herein. Heteroaryl means about a 5 to about a 10 membered aromatic 
monocyclic or mnlticyclic ring system in which one or more of the aroms in the ring 
system is an element other than carbon, chosen front nitrogen, oxygen and sulphur 
Heterocyclo means an about 5 ,o about 10 membered saturated or partially saturated 
monocyclic or multicyclic ring system in which one or more of the atoms in the ring 
system ,s an element other than carbon, chosen from nitrogen, oxygen and sulphur 
Carbocyhc means a monocyclic or multicyclic ring system of about 5 ,o abour ,0 
carbon atoms; such a ring ma, be saturated, partial.y samrated or aromatic in nature 
Alkylheteroary, means an alky,-heteroaryl group wherein Ore alkyl and heteroaryl are 
as described herein. AUty.heterocyOo means an a,kyl-he,erocyclo group wherein me 
alky, and heterocyclo are as described herein. Arylcarbonyl means an ary,-CO- group 
Arylsulphonyl means an aryl-Stt- group. Alkylsufehonyl means an aBcyl-SO,- group. 
Alkoxycarbonyl means an a,koxy-CO group. 

In all cases. R 1 indudes an a,kyl chain. I, is optional,, substituted by 
cycloalkyl. heterocyclo, ary, or heteroary,. The whole group R 1 may men also 
optionally be substituted as defined above, by halo etc. 
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TNF mediated disease or disease states" means any and all disease states in 
which TNF plays a role, either by production of TNF itself, or by TNF causing 
another cytokine to be released, such as but not limited to IL-1 or IL-6. A disease 
state in which IL-1, for instance, is a major component, and whose production or 
5 action is exacerbated or secreted in response to TNF, would therefore be considered 
a disease state mediated by TNF. As TNF-p (also known as lymphotoxin) has close 
structural homology with TNF- a (also known as cachectin), and since each induces 
similar biologic responses and binds to the same cellular receptor, both TNF- a and 
TNF-p are inhibited by the compounds of the present invention and thus are herein 
10 referred to collectively as "TNF" unless specifically mentioned otherwise. 

This invention relates to a method for mediating or inhibiting the enzymatic 
activity or catalytic activity of PDE IV in a mammal in need thereof and for inhibiting 
the production of TNF in a mammal in need thereof, which comprises administering 
to said mammal an effective amount of a compound of Formula (I) or a 
15 pharmaceutical^ acceptable salt thereof. 

PDE IV inhibitors are useful in the treatment of a variety of allergic and 
inflammatory diseases, including: asthma, chronic bronchitis, atopic dermatitis, atopic 
eczema, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, inflammation 
of the eye, allergic responses in the eye, eosinophilic granuloma, psoriasis, Bechefs 

2 0 disease, erythematosis, anaphylactoid purpura nephritis, joint inflammation, arthritis, 

rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis and 
osteoarthritis, septic shock, ulcerative colitis, Crohn's disease, reperfusion injury of 
the myocardium and brain, chronic glomerulonephritis, endotoxic shock and adult 
respiratory distress syndrome. In addition, PDE IV inhibitors are useful in the 
25 treatment of diabetes insipidus and conditions associated with cerebral metabolic 
inhibition, such as cerebral senility, senile dementia (Alzheimer's disease), memory 
impairment associated with Parkinson's disease, depression and multi-infarct 
dementia. PDE IV inhibitors are also useful in conditions ameliorated by 
neuroprotectant activity, such as cardiac arrest, stroke and intermittent claudication. 

3 0 Additionally, PDE IV inhibitors could have utility as gastroprotectants. A special 
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em^ment - me therapeutic methods of , he pr _ inventjon _ s ^ ^_ ^ 



. r.sm.of.nfecnon. c ^ w hi cH are _ ,„ inhjHition, such as by Use 
S rephcauon, dtrectly or by ^ TNp 

include, but are not limited to HIV-1, HIV-2 and HIV-3, cytotheg^ovirts^CMV^ 
Herpes zoster and Herpes simplex. "mited to, 

This invention more specifically relates to a method of trearino . 

i: la™ 31 a : e,rcctive TNF inhibitins amount ° f a - -™-™» 

or a pharmaceuucally acceptable sal, thereof. 

i ^ emf * U * ° f in ™ Iio " ~y be used i„ association with the 
producuon. TNF me diated discos for .reaunen,, rherapeudcally or prophyUcZ 

jettons. Examples of sucH viruses include, bu, are no, limi ,ed to feline 

— ftcency virus (HV, or otHer „ infection such aa equine infect 
_ ™, cap ^ ^ ^ vjsm vinK ^ ytais ^ o ^ 

will elicit TOP h ■ 8 ' ^ SenS ' t,Ve '° "P**""*- by TNF or 

win elicit TNF production in vivo A nr**f~™^ w 

meningitis. A preferred disease state for treatment is fungal 

The compounds of fortmua (!) are preferably in pharmaceutic^ acceptable 
?» form. Byph.maceuticallyaccep.bleformismeant,,^^, of a phalceu^ 
acceptable ,eve, of purity excluding no™, phamaaceutical additives such as XT 1 
«- carrters, and incHtding „o matena, considered toxic a. norma, dosage levels A 
Pharmaceuncally acceptable ,eve, of purity win general* be a, ,eas, 50% excluding 

30 
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Compounds of the general formula (I) may be prepared by any suitable method 
known in the an and/or by the following processes, which itself forms part of the 
invention. 

Thus, for example, compounds according to the invention may be prepared by 
the following process. In the description and formulae below the groups R', etc. are 
as defined above, except where otherwise indicated. It will be appreciated that 
functional groups, such as amino, hydroxyl or carboxyl groups, present in the various 
compounds described below, and which it is desired to retain, may need to be in 
protected form before any reaction is initiated. In such instances, removal of the 
protecting group may be the final step in a particular reaction. Suitable protecting 
groups for such functionality will be apparent to those skilled in the art. For specific 
details see "Protective Groups in Organic Synthesis", Wiley Interscience, T W 
Greene, PGM Wuts. Thus the process for preparing compounds of formula (I) in 
which contain R 4 is C0 2 H comprises deprotecting (for example by hydrolysis) a 
compound of formula (I) in which R 4 is C0 2 R wherein R represents a suitable 
protecting group (eg methyl). 

A process for preparing a compound of formula (I) comprises coupling an acid 
of formula (III) 




OH 



(in) 



or an activated derivative thereof, with an amine of formula (IV) 

R 3 (CH 2 )„NH 2 (IV) 
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Amines, of formula (IV) may be commercially available or c h 

billed in «he an. C0, "" ,i0nS *—» *« 

The coupling reaction may be nerfisr™.^ 

«wy oe performed using standard condition* f«r 
animation reactions of this type Thus rh„ conditions for 

» men "^7^ " ^ " ' * 

a„ ^ . , jj: h l 8 d :~ir - 

I~ - - — — ■ a, a ,o» SiTSe"; 

«*« «n«, such as - 2( ,C « «. « in fce prcsence of 

aa or^c „ase sue as aa amine, „. «^ or . ^ ^ 

Where an acid of fonnu , a (IU) „ ^ " 

addinonahy he perfonIled in the 

*o*de sach as N,N'-dicyclohexylcarbodiimide, -an. 3 1 
^esncaas,^^^. Alternatively, the acid may be reaered^vith 
a chloroformate, for example ethyl chloroform,,. 

formula (TV) ^ chloroformate, prior to reaction with the amine of 



preoaredT ^ ^ ^ ™ ^ ~ or may be 

™ using methods well lenown to those billed in the art, e.g. the procedure 
Kaminsky and Meltzer, J. Med. Chem. (1968) 11 • 160 164 tk- 
hydrolysis of rh. ™ hlS P rocedu re includes 

hydrolysis of the corresponding ester of general formula (V) 




(V) 
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11 

where R 13 represents an alkyl group such as methyl, ethyl, benzyl or fen-butyl. 

Compounds of formula (V) where Y is S may be derived from the 
corresponding compounds where Y is O using standard conditions for sulphurisation 
of such compounds. For example, suitable conditions comprise reaction with 
phosphorus pentasulphide (P 4 S 10 ) in an organic solvent such as pyridine at from 
ambient temperature to the reflux temperature of the solvent. The reflux temperature 
is preferred. 

Esters of general formula (V) where Y is O may be prepared by the alkylation 
of a compound of formula (VI) 



10 



15 



R4 OH O 




ORl3 (VI) 



with an alkylating agent of general formula (VII) 



20 



25 



R'X 



(VII) 



as described by Kaminsky and Meltzer, supra, wherein X represents a suitable leaving 
group (eg. a halide such as bromide or an alkylsulphonate ester such as 
trifluoromethanesulphonate) . 

Compounds of general formula (VI) may be generated by cyclisation of an 
ester of formula (VIH) 



30 




(VHI) 
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by Kaminsky and Mel^er, ^ Suiable ^ ^ for 

hearmg ,„ reflux in a eurecdc mixture of drpneny, ether and biphenyl 

Compounds of formma .<vm> may be prepared by rhe reaction of an aniUne 
of general formula (IX) . 




(IX) 



win, a dialkyl alkoxyemylidinemalonate of general formula (X) 

15 ?. 9 



(X) 




wheretn R » „ previousIy defmed ^ R14 . , ^ ^ ^ ^ ^ ^ 
ethyl. The «*» ben^een (DC) and (X) may be carried on, onder suitable standard 
condmons known ,o those skilled in the an, for example those de.cr.bed by Kanttnsky 

andMe^r,^. For example, rbe reaaion n,ay be earned on, a, elevared 
temperature, for example g^UO-C, in an inert so.ven. (sucb as xylene) or 
absence of solvent, preferably in the absence of solvent. 

Nfany compoonds of formnlae (Vn), (IX) and <X) are commercial!, available 
or can be readily obtained from commercially avaUable starring materia* using 
methods known to those skilled in the art. 

Compounds of formula 0) may also be prepared by imerconversion of otber 
compounds of formula «>. Thus, for exnmp,e, a compound of fonmtta (I) wherein 
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. 13 

R« is a C M alkoxy group may be prepared by appropriate alkylation of a compound 
of formula (I) wherein R J is a hydroxy group. 

Any mixtures of final products or intermediates obtained can be separated on 
the basis of the physico-chemical differences of the constituents, in known manner 
mto the pure final products or intermediates, for example by chromatography 
delation, fractional crystallization, or by formation of a salt if appropriate or 
possible under the circumstances. It will be appreciated that where a particular 
stereoisomer of formula (I) is required, this may be obtained by conventional 
resolution techniques such as high performance liquid chromatography. Where 
desired, however, appropriate homochiral starting materials may be used in the 
reaction sequence to yield a particular stereoisomer of formula (I). 

A compound of formula (I) or where appropriate a pharmaceutically acceptable 
salt thereof and/or a pharmaceutically acceptable solvate thereof, may be administered 
per se or, preferably, as a pharmaceutical composition also comprising a 
15 pharmaceutically acceptable carrier. 

Accordingly, the. present invention provides a pharmaceutical composition 
comprising a compound of formula (I) or where appropriate a pharmaceutically 
acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, and a 
pharmaceutically acceptable carrier. 

The active compound may be formulated for administration by any suitable 
route, the preferred route depending upon the disorder for which treatment is 
required, and is preferably in unit dosage form or in a form that a human patient may 
administer to himself in a single dosage. Advantageously, the composition is suitable 
for oral, rectal, topical, parenteral administration or through the respiratory tract. 
Preparations may be designed to give slow release of the active ingredient. 

The term parenteral as used herein includes subcutaneous injections, 
intravenous, intramuscular, intrasternal injection or infusion techiques. In addition 
to the treatment of warm-blooded animals such as mice, rats, horses, cattle, sheep, 
dogs, cats, etc, the compounds of the invention are effective in the treatment of 
3 0 humans. 
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o r ^ p„„ s such as oral or 

rop, raI fomu , ati0IK are also , nvisaged where ; pr ;^ - ~. 

In order to obtain consistency of administration it is prcferrad , h 
composition of the invetuion is in fte fonn n y ' •«*»- - a 

*™ for oral administration ^ be ^ ~» 
convent, excip taIS such as bWingage^ for examT C ° nBin 

agents such as sodium laurvl sulphate ? 

Such operations are of course conventional in the an The , k, 
coated according ,„ methods well taown ■ " "* ^ The «V <* 

Panicuiarwtth an enteric coatutg. P—dca, practice, h 

Oral liquid preparations may be in thp fn™ * 
or elixir, or my „. „ „ * — «. syrups 

a uiy proauct tor reconstitution wirh u/ora- « 
suitable vehicle before use r ° r 0ther 

efctttn, hydroxyeth yl ce„„,ose, carboxytneth y ,ce„u,ose, tdumLm sKaT" 
Mrogena^ edihie fats; ending agents , exa ^ ^ = 

monooleate. or acacia; no„.a,„eous vehicles (which ntay tnclude e^e' „ Tfo 
-ample ahuond oi,, fractionated coconu[ ^ ^ J ~ 

Propylene glycol, or edtyl alcohol; preservatives, for example ™* , 

. or sorhic acid; and is desired -J^ZZ ^ 
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Compositions may also suitably be presented for administration to the 
respu-atory tract as a snuff or. an aerosol or solution for a nebuliser, or as a microfine 
powder for insufflation, alone or in combination with an inert carrier such as lactose 
In such a case the particles of active compound suitably have diameters of less than 
5 50 nucrons, such as from 0.1 to 50 microns, preferably less than 10 microns for 
example from 1 to 10 microns, 1 to 5 microns or from 2 to 5 microns. Where 
appropriate, small amounts of other anti-asthmatics and bronchodilators for example 
sympathomimetic amines such as isoprenaline, isoetharine, salbutamol, phenylephrine 
and ephedrine; corticosteroids such as prednisolone and adrenal stimulants such as 
10 ACTH may be included. 

For parenteral administration, fluid unit dosage forms are prepared utilizing 
the compound and a sterile vehicle, and, depending on the concentration used, can be 
either suspended or dissolved in the vehicle. In preparing solutions the compound can - 
be dissolved in water for injection and filter sterilised before filling into a suitable vial 
15 or ampoule and sealing. 

Advantageously, adjuvants such as local anaesthetic, a preservative and 
buffering agents can be dissolved in the vehicle. To enhance the stability, the 
composition can be frozen after filling into the vial and the water removed under 
vacuum. Parenteral suspensions are prepared in substantially the same manner, except 
20 that the compound is suspended in the vehicle instead of being dissolved, and 
sterilisation cannot be accomplished by filtration. The compound can be sterilised by 
exposure to ethylene oxide before suspending in the sterile vehicle. Advantageously, 
a surfactant or wetting agent is included in the composition to facilitate uniform 
distribution of the compound. 

25 The compositions may contain from 0.1% to 99% by weight, preferably from 

10-60% by weight, of the active material, depending on the method of administration. 

Compounds of formula (I), or if appropriate a pharmaceutically acceptable salt 
thereof and/or a pharmaceutically acceptable solvate thereof, may also be administered 
as a topical formulation in combination with conventional topical excipients. 

' 0 Topical formulations may be presented as, for instance, ointments, creams or 

lotions, impregnated dressings, gels, gel sticks, spray and aerosols, and may contain 
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appropriate conventional additives such ,c 

compa.ib.e coronal carriers such as c ^ ""*» 

a.coW for.0^. " ~ - or „,e y , 

Suitable cream, lotion, eel stick n ; nr ~ 
example, as described in standard text books such as Harrv's r 

by Leonard Hill Books Reminar ■ m, ^ ^ Harry s Cosmeticology published 

"in tfooks, Remington's Pharmaceutical Sciences and rh* u u 
Pharmacopoeias. sciences, and the British and US 

Suitably, the compound of formula m „r :> 

favourably from ^ , ^ ^ ^ ^ *» * o f , he 

relative efficacy of the comnound u we, S ht of *e sufferer, and the 

7 ,c ~ = - - <oscs 

0.5, 1 2 W nr ^ 1Q nig, for example 

: 1. 2, 3, 4 or 5mg; and such unit doses may be administered more «h. 
day, for example 2 3 4 5 or * ti™ ^ ™srerea more than once a 

Fic o, f , 3 or 6 times a day, but oreferahlv i -> 

::z :::: 2 : T d - - * °- - - 

0 08 o , J 0-5 ms / kg/da) ,, for example „ 0 Q 
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•H NMR(200MHz. DMSO) 1.30(t.3H), 1.40(t,3H). 4.25(q,2H), 4.40(q,2H), 
7.50(m,lH), 7.75(m,2H), 8.35(dd,lH), 8.75(s,lH) 

Intcnngdiatf 2 l-Ethyl-l,4-dihydr«MH)xo-3.quinoIinecarboxylic acid 

To a solution of Intermediate l(5.0g) in THF(50ml) was added lithium 
5 hydroxide monohydrate(l .71g) in water(50ml) and the whole stirred for 4h. The THF 
was removed in vacuo and the remaining solution acidified with concentrated 
hydrochloric acid. The resulting precipitate was filtered giving the title compound as 
a white crystalline solid(4.5g). 

'H NMR(200MHz, DMSO) 1.85(t,3H), 5.00(q,2H), 8.05(m.lH). 8.40(m,2H), 
0 8.80(dd.lH), 9.45(s,lH), 15.60(s,lH) 

Intermediate 3 ^Eth^-l^dihydro-e-methyl^-oxo-a-quinoUnecarboxylic 
acid 

The title compound was prepared by the procedure of Kaminsky and Meltzer. 
'HNMRQOOMHz, DMSO) 1.65<t,3H), 2.60(s,3H), 4.45(q,2H), 7.60(d,lH)! 
5 7.75(dd,lH), 8.40(d,lH), 8.82(s,lH) 

Eotermf diatf 4 Ethyl 6-nuoro-l,4-dihydro-4-oxo-l-[(4-pyridyl)methyI]-3- 
quinolinecarboxylate 

The tide compound was prepared by the procedure of Kaminsky and Meltzer. 

TLC Rf=0.45 (10%MeOH/CH 2 Cl 2 ) 

3 totermeriiatf 5 6 - F,U( >ro-l,4.dihydro-4-oxo-l-[(4-pyridyl)methyl]-3- 
quinolinecarboxylic acid 

To a solution of Intermediate 4 (0.5g) in THF(12ml) was added lithium 
hydroxide monohydrate (0.13g) in water (12ml) and the whole stirred for 4h. The 
THF was removed in vacuo, the remaining solution diluted with water(50ml) and then 
5 acidified with concentrated hydrochloric acid. The resulting precipitate was filtered 
giving the title compound as a light brown crystalline solid. 

'H NMR(200MHz, DMSO) 6.18(s,2H), 7.75(m,4H), 8.10(dd,lH), 8.80(d,2H), 
9.32(s,lH) 

IPteimfidjatfi <> Ethyl l-ethyl-l,4-dihydro-6,7-dimethoxy-4-oxo-3- 
> quin linecarboxylate 

The title compound was prepared by the procedure of Kaminsky and Meltzer. 
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'H NMR(200MHz, DMSO) , 

,2^^ ^ ' ^ 4 -' 5(s - 3H) 

lalennoiiate 7 l-Ethvi-i a jn. 

quinolmecarboxylic acid oxo-3- 

5 To a solution of Intemtediate 6 (l.,o 6) in THF(300mJ) was added N,„ 

hydroxide monohydrate <3.0g) in water ranrwn „ .. "™ 
•rot: 8 r <300ral) and "» "bote stirred for I6h The 

THF was reeved * wcuo ^ ^ J** 

10 ;"~x:r o) ,w — — 

IR (nujoI)/cm ' 1729, 1692 (C=0) 

l-E a .yM.Hyd r „xy. Mlrinuoronlethy|)(Iuino 

To a sohmon of Intermediate 8 (2 0g ) in THF (533ml> was added iT^ 
hydroxide monohydrate (5.24g) in water ,533 mI t , „ ,,. . 
2 0 tup in water (533ml) and the whole stirred for 4h The 

THF was removed in yacuo Md ^ K ^ ^ > ^ 

-died with concent hydrocuiortc acid ,„ gi ve an o ff white soiidp^ 
Th, was recced from atpteous DMF to S ive ,he tide compound « Z7a 
beige crystalline solid. U Mg) as a 

IR (nujol)/cm*' 1725, 1614 (C = 0) 
25 m.p. = 211-213°C 

Intermediate to Ethyii-ethyi-i 4-dihvHr«^K- 

^umolinecarboxyhae " 1 '^ h ^^»y,.o-(« rtfluoromethyl) . 

were c ' ^ """" ^ ^ Ph ° Sph °™ S ~* ««m g ) 

30 r a atmosphere ■* * wh °* - - z 

nuns. The mtxture was then poured into water (i 0nu> and cooied in an ice 
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bath. The resulting brown precipitate was collected by filtration and dried to give the 
title compound as a brown solid. 

•H NMR(400MHz, CDC1 3 ) 1.4ft. 3H). 1.6ft, 3H), 4.3(q, 2H), 4.4(t, 2H). 7.6(d, 
1H), 7.9(dd, 1H), 8.0(s, 1H), 9.35(brs, 1H) 

iDteEmsdiatfi 1 1 ^Ethy'-l^-dihydro^-thiocarbonyl-e-ftrinuoromethyD-a- 
quinolinecarboxylic acid 

The title compound was made from Intermediate 10 in a similar manner to 
Intermediate 9. 

'H NMR(200MHz, DMSO) 1.5ft, 3H), 4.75(q, 2H), 8.2-8.4(m, 2H), 9.2(brs, 1H), 
9.3(s, 1H) 

Examok^L l-Ethyl-l,4-dihydrc>^xo-A42-(4^ 
3-quinolinecarboxamide 

Intermediate 9 (0.5g) and CH 2 C1 2 (16.3ml) were combined and cooled to 0°C 
under nitrogen. Triethylamine (0.27ml) was then added, followed by isopropenyl 
chloroformate (0.21ml) and the whole stirred for lh. 4-(2-Aminoethyl) Py ridine 
(0.23ml) was then added and stirring continued for 20h. The reaction was 
concentrated onto silica and purified by flash chromatography to give the title 
compound (0.3g) as a yellow solid. 
TLC Rf = 0.68 (10%MeOH/CH 2 Cl 2 ) 
m.p. = 167-169°C 

Examok_2 1 -Ethyl-l,4-dihydro^xo-^-[2<3-pyridyl)ethyI3-6-(trifluoromethyl). 
3-quinolinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
Example 1. 

TLC Rf = 0.56 (10%MeOH/CH,Cl 2 ) 
m.p. = 159-160°C 

Example 3 1-Ethyl-l ,4-dihydro-4-oxo-A^-(3-pyridyImethyl)-6-(trifluoromethyI)- 
3-quinolinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
Example 1. 

TLC Rf = 0.4 (1 :9 MeOH/CH 2 Cl2) 
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m.p. = 155 °C 



quinolinecarboxamide umemyy 

TLC Rf = 0.33 (5% MeOH/CH,Cl 2 ) 
m.p. = 199.6°C 

TLC Rf=0.43 (10% MeOH/CH,Cl : ) 
m.p. =170°C 

^ t2 .,2.Ch,„ r op h e„ yI) e thyl] . 1 . ethyM , 4 . dihydro . 4 . ox(| tf 
(•nnuoromethylM-ouinoiinec,,.,,,,^^ 

^ ~ ^ ^ ,n ~ K ' *' *"« — ,o 

IR (nujol)/cm ' 3230.9 (NH), 1661.7 (G = 0) 
m.p. =173-175°C 

Exan.JT ^ COnlP0Und fr ° m '™ K ' « — r .0 

TLC Rf=0.33 (10% MeOH/CH,Cl 2 ) 
m.p. =175°C 

^The tit ,e -o-po— was ^ from InKnnediate . 9 , n , ^ ^ ^ 
TLC Rf=0.51 (10% MeOH/CH,CI 2 ) 



WO 97/04779 



PCT/GB96/01862 



. 21 

IR (nujoD/cm 1 3258 (NH), 1661 (C = 0) 

damply 9 l-EthyI-l,4-dihydro-4-oxo-iV.[2-(phenyl)ethyl]-6-(trinuorornethyl)-3. 
quinolinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
5 Example 1. 

. TLC Rf = 0.25 (EtOAc) 
m.p. = 185°C 

ExampJfiJii ^-Benzyl-l-ethyl-l,4-dihydro-4-oxo-6-(trifluoromethyl)-3- 
10 quinolinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
Example 1 . 

TLC Rf =0.25 (EtOAc) 
m.p. = 135°C 

15 Example 1 1 !-Ethyl-l,4-dihydro-4-oxo-iV-(2-pyridylmethyI)-6-(trinuoromethyl)- 
3-quinoIinecarboxamide hydrochloride 

To a solution of Example 5 (200mg) in CHC1 3 (2ml), 1M ethereal HC1 

(0.53ml) was added dropwise. The resulting solution was stirred at room temperature 

for 15 minutes and an off white precipitate resulted. The precipitate was filtered 

2 0 giving the title compound. 

IR (nujol)/cm > 3036.9 (NH), 1666.1(C = 0) 
[M + H] + = 376 

Example 12 l-Ethyl-l,4-dihydro-4-oxo-A^-[2-(3-pyridyl)ethyl]-6-(trifluoromethyI)- 
3-quinolinecarboxamide hydrochloride 

25 The "tie compound was made from Intermediate 9 in a similar manner to 

Example 11. 

IR (nujol)/cm l 3036.9 (NH), 1666.1(C = 0) 
[M + H] + =390 

Example 13 l-Ethyl-l,4-dihydro-4-oxo-N-[3-(phenyl)propyl]-6-(trifluoromethyl)- 

3 0 3-quinoIinecarboxamide 
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The title compound was made f rom Intermediate 9 in a similar m 
Example 1. similar manner to 

TLC Rf = 0.23 (EtOAc) 
m.p. =120°C 

^Tl* tflle compel was ^ from oxo|jnk acjd jn a simiur ^ ^ 

TLC Rf = 0.65 (10% MeOH/CH 2 Cl 2 ) 
10 m.p. = 300°C 

EXanmkJ5 ^E^^-^S-dihydro-S-oxo-W-d-tetralinvl) ,3, , r 
glquinoIine-7-carboxamide tetra l'n y l)-l,3-d.oxolo[4,5- 

Exampl^^^ 
15 TLC Rf = 0.39 (5% MeOH/CH 2 Cl 2 ) 
IR (nujoiycm 1 1654 (C = 0) 

^]quinoIine-7-carboxamide u*oio L 4,5- 

The title compound was made from oxolinic acid in a similar™ 
20 Example 1. sumlar manner to 

TLC Rf = 0.40 (10% MeOH/CHjCl,) 
m.p. = 191 °C 

^^^^^ 

" Example^ C ° rn ^ > ° Un ^ Was Ina ^ e from oxolinic acid in a similar manner to 

TLC Rf = 0.46 (10% MeOH/CH 2 Cl 2 ) 
m.p. = 273 °C 

tomck.lS 5 -Ethyl-5,8-dihydro-8-oxo-^(2-t e tralinvn 
30 d-quinoline-7-carboxamide tetr ^'n y i)-l,3-d,oxoIo[4,5- 
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The title compound was made from oxolinic acid in a similar manner to 
Example 1. 

TLC Rf = 0.59 (10% MeOH/CH 2 Cl 2 ) 
IR (nujoD/cm 1 1654 (C=0) 

5 Examj2kJ2 5-Ethyl-5,8-dihydro-M[2-(3,4-dimethoxy P henyl)ethyl]-8-o X o-l,3. 
dioxolo[4,5-£]quinoline-7-carboxamide 

The title compound was made from oxolinic acid in a similar manner to 
Example 1. 

TLC Rf = 0.55 (10% MeOH/CH 2 CI 2 ) 
10 IR (nujoD/cm" 1 1656 (C=0) 

ExanudlL2G 5-EthyI-5,8-dihydro-8-ox 0 -/V-[2-(2-pyridyl)ethyl]-l,3-dioxolo[4,5- 
g]quinoline-7-carboxamide 

The title compound was made from oxolinic acid in a similar manner to 
15 Example 1. k 

TLC Rf = 0.22 (10% MeOH/CH 2 Cl 2 ) 
m.p. = 211.5°C 

Exampkll 5-Ethyl-5,8-dihydro.8.oxo-/V-[2-(4-pyridyl)ethyl]-l,3-dioxolo[4,5- 
£]quinoline-7-carboxamide 

20 The title compound was made from the corresponding acid in a similar manner 

to Example 1 . 

TLC Rf = 0.50 (10% MeOH/CH 2 Cl 2 ) 
m.p; = 154-155°C 

ExamBl£_22 l-Ethyl-l,4-dihydro^ X (>-^-[2-(4.pyridyl)ethyl].7-(trifluoromethyl)- 
25 3-quinolinecarboxamide 

The title compound was made from the corresponding acid in a similar manner 
to Example 1. 

TLC Rf = 0.50 (10% MeOH/CH 2 Cl 2 ) 
m.p. = 199-200°C 

30 Example 23 1-Ethyl-l ,4-dihydro-4-oxo -A r -[2-(4-pyridyl)ethyl]-3- 
quinolinecarboxamide 
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Example^. "* C ° mP0Und ^ fr0m *— 2 - • *-* ,o 

TLC Rf=0.50 10%MeOH/CH,C] 2 
m.p. = l54-155°C 

E*>myi 5-E thy ,.5, 8 . dillydro . 8 .^WHW^Mrtw*^ 5 - 
Slqu.noline-7-carboxamide hydrochloride 

Exao^ ^ ™* from EMmPle 21 b 3 ^ - 

IR (nujoiycm ' 3376.7(NH), 1663.9(C=0) 

•H NMR(200M„ Z , DMSO, ,.3 5 (UH,. 3.15(,2H,, 3.75(,2H). 4 45 (q 2H, 
d.o X olo[4,5-g]quinoIine-7-carboxamide 

,it,e compound was made fr ° m - ta * t0 

IR (nujol)cm 1 2923.0(NH), 1658.4(C=0) 
TLC Rf=0.40 (EtOAc) 

Exatnplf ?<> l-EthyI-l,4-dihvdrn A/ n /t ^. . 
(tr,nuoron,ethyl)-3-quinoIinecarboxamide 

Exa.pJt tU1C COmP ° Und ^ ^ fr0m Intermed - 9 » ■ ^lar manner to 
m.p.=207-208°C 

TLC Rf=0.10 (10%MeOH/CH 2 Cl,) 
diojcoloW.S-glquinoline-T-carboxan.ide 

B-Jt " iIle " ^ ^ ft0m ~"* *** " ^ — — .o 
m.p.=239-240°C 

TLCRf=0.10 (5%MeOH/CH 2 Cl 2 ) 

Example 28. 5-EthyI-5,8-dihydro-Ar-r2 n i ,l •«■••■ 

, r amyaro ^-[2-(2,3-dimethoxyphenyI)ethyI]-8-oxo-l 3- 

dioxolo[4,5.g] q uinoline-7^arboxaznide 
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The title compound was made from oxolinic acid in a similar manner to 
Example 1. 

m.p.=210-211°C 

TLC Rf=0.60 (5 %MeOH/CH 2 Cl 2 ) 

5 Example 29 5-Ethyl-5,8-dihydro-8-oxo-^-[5-(5,6,7,8-tetrahydroquinoline)]- 
l,3-dioxolo[4,5-g]quino!ine-7-carboxamide 

The title compound was made from oxolinic acid in a similar manner to 
Example 1. 

m.p.=290°C 

LO TLC Rf=0.40 (10%MeOH/CH 2 Cl 2 ) 

Example 30 l-Ethyl-l,4-dihydro-6,7-dimethoxy-4-oxo-Ar-t2-(4-pyridyl)ethyI]-3- 
quinolinecarboxamide 

The title compound was prepared from Intermediate 7 in a similar manner to 
5 Example 1. 

m.p. = 170°C 

TLC Rf=0,40 (10%MeOH/CH 2 CI 2 ) 

Example 31 i-Ethyl-l,4-dihydro-4-oxo-6-methyl-W-[2-(4-pyridyI)ethyl]- 
3-quinolinecarboxamide 

0 The title compound was made from Intermediate 3 in a similar manner to 

Example 1. 
m.p. = 174-176°C 
TLC Rf=0.30 (5%MeOH/CH 2 Cl 2 ) 

Example 32 1-Ethyl-l ,4-dihydro-4-oxo-6-methyl-A/-[2-(4-pyridyl)ethyI]- 
5 3-quinolinecarboxamide hydrochloride 

The title compound was made from Example 31 in a similar manner to 
Example 11. 
m.p. = 257-259°C 

'H NMR(200MHz, DMSO) 3.25(t,3H), 3.85(q.2H), 6.05(s,2H), 7.50(d,2H), 
0 7.65(dd,2H), 8.00(d,3H), 8.70(d,2H), 9.10(s,lH), 9.95(t,lH) 
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E^UOi «-"'-r.. M -dih y dro-4-„x„.^ [2 . (4 . pyridyl)ethyI) . 1 
pyndyl)methyl].3. q uinolinecarboxamide 

The Utfe compound was made frora Mamalim , hl ^ 
-example 1. 
5 m. p. = 246-247 °C 

TLC Rf=0.30 (10%MeOH/CH,Cl 2 ) 

tom*I^4 ^Fluoro-l,4.dih y dro-4.oxo-aV- [ 2.(4.p yr id y ,)eth y , ] -l. [( 4. 
pyr.d y l)meth y l].3. q uinolinecarboxamide ^hydrochloride 

The title compound was made from Examp.e 35 in a similar manner to 
j example 5; 

m.p.=230°C 

« NMR(200MHz, DMSO) 1.3 5 «,3H), 3,,a( t ,2H), 3.75( m ,2H) 4 50< Q 2H, 
7.«(«.1H). 7.B0 ( d, 1H) , 7. 95( d,2„>, 8 . 15(MH) , 8 85(mJH) ; Q I , 5(t 4 I 5 H 7' 2H) - 

to« l-EthyM,4^ y d r o^^. [pyrtadam7 . yIJ ^ (trifliioro 
3-quinoIinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
Example 1. 

m.p.=ri68-170?C 

'H NMR«00MHz. DMSO) 1.65(t,3H), 3.00 f „UH, 4.45(«,2H). 7.30 (m . 1 H), 
7.65(m.2H), 8.00(dd,lH), 8 .55(d,lH). 8 .85(d, 1 H). 8.95< S .1H>, 10 .45(d 1H) 

Z*y*M l ^y'-1.4-dih y dr..^ [ 2- ( 2. ni et I ,.x y p h , ny , ) e, lly , ] L,. oxo . 6 . 
(tnfluprometh y l)-3-quinolinecarboxamide 

The title compound was made from Intermediate 9 in a simi lar manner to 
Example 1. - • 

m.p. = 157-158°C 

TLC Rf= 0.15 (EtOAc) 

Esani^ i-Ethyl-i^ 
(tnfluorometh y l)-3-quinolinecarboxamide 

The tide compound was made from Intermediate 9 in a similar manner to 
Example 1. 

m.p. = 171-172 °C 
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TLC Rf=0.18 (EtOAc) 

Example 3 . S i-EthyM^-dihydro-A^-^^^methoxyphenyDethyll^-oxo-fi- 
(trifluoromethyl)-3-quinolinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
Example 1. 

m.p. = 137-138°C 
TLC Rf =0.18 (EtOAc) 

Examcl£^2 l-Ethyl-l,4-dihydro-4-oxo-yV-[ P yrindan-7-ylJ-6-(trinuoro m ethyl)- 

3- quinoiinecarboxamide hydrochloride 

The title compound was made from Example 35 in a similar manner to 
Example 11. ; 

m.p.=240-242°C 

•H NMR(200MHz, DMSO) 1.4<t, 3H), 2.6-3.2(m, 4H), 4.6(q, 2H), 5.6(q, 1H), 
7.55(dd, 1H), 8,l(d, 1H), 8.2(brs, 2H), 8.5(d, 1H), 8.6(brs, 1H), 9.0(s, 1H), 
15 10.35(d, 1H) . ' 

Example 40 l-Ethyl-l,4-dihydro-iV-[2-(3,4-dimethoxy P henyl)ethyl]. 

4- oxo-6-(trifluoromethyl)-3-quinoIinecarboxamide 

The title compound was made from Intermediate 9 in a similar manner to 
Example 1. 

2 0 TLC R f = 0.27 (5%MeOH/CH 2 Cl 2 ) 

m.p. = 168-170°C 

Example 41 l-Ethyl-6-fluoro-l ,4-dihydro-8-methoxy-4-oxo- 
A^-[2-(4-pyridyl)ethyl]-3-quinolinecarboxamide 

The title compound was made in a similar manner to Example 1. 
25 TLC R f = 0.17 (5%MeOH/CH 2 Cl 2 ) 
m.p. = 177-179°C 

Examplf 42 l-Ethyl-l,4-dihydro-A^-f2-(4-pyridyl)ethyl]-4-thiocarbonyl- 
6-(trifluoromethyl)-3-quinolinecarboxamide 

The title compound was made from Intermediate 11 in a similar manner to 

3 0 Example 1. 

TLC R f = 0.33 (10%MeOH/CH 2 Cl 2 ) 
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fM+H] + = 406 

a~ I - E '"w-.-n„. r „. 1>4 . dihydro . 8 . methy| 4 o 

A'-t2-(4.p y r,dyl)e.hy.]-3- q „i„„ ltoecarb0I<ainide 

5 TLC R r = 0.3 (5%MeOH/CH,CI,) 

'H NMRCOOMHz, CDCU 1.5ft. 3H>, 2.8<s, 3H,, 3.05 ft. 2H) 3 8(o 2H) 4 55, 
a*. 7,- 7 .4 (m . 3H), , 15( dd, ]H) , , 55(d , 2H) , 8 , 5<s , IH) , , i 0 ^' 1 2 H 7- 4 ' 35( - 

>- E '-^-«-n»or.- 1 ,4-di hydrp . 8 . niethjl . 4 . <(xo . 

' EMdnpteu.* 1 ' fr0m EXamP ' e 43 ' — — » 

'H NMR»20OMH, DMSO , 1 3ft, 3H, 2.8,3, 3H>, 3.2„, 2H). 3. 8(q , 2H) 4 oft, 

7 65(dd ' 1H) ' 7 - 9 < d <'- '«>• »•«« 2H). 8 .75<s, 1H >, 8. 8(d , 2H, 9 9( \h 
m.p. =243-245 °C . J ' ( ' 1H) 

«^ 1 - Et ^M, 4 -dih ydr o^- [ l. (5 . in e t hox y ) i „ d an y , ] .4.oxo.6- 
(tr,nuoromethyl)-3- q uinolinecarboxamide 

The title compound was made in a similar manner to Example 1 
TLC R f = 0.36 (5 %MeOH/CH 2 CI 2 ) 
m.p. = 84-87 "C 

(trinuoromethyO-S-quinoIinecarboxamide <iyI)ethy,]-6- 

The title compound was made in a similar manner to Example 1 
TLC R f = 0.28 (5 %MeOH/CH 2 Cl 2 ) 

2H), 7. 2<d. 2H,, 7.7(d. IH), 8 .0< dd , 1H) , 8 . 6(d , 2H) . 8 . 85<m , 2H) , 

M - Dlhy<,r -"-'>«-'-"-p-py'-N-r2-(4. PyrMy „. t l y ] . 6 . 

(tr-nuoromethj-IW-quinolinecarbOKunide hydrochloride 

^The Udc compere was made from Examp , e 4fi ^ ^ ^ ^ 

•H NMRO00MH*. DMSO) 0.9 (1 , 3H0. l. 8(q , 2H), 3.2(,, 2H>. 3.8(, 2H) 4 5ft 
2H, 8. 0(d , 2H>, 8,5<s, 2H). 8 .5 5(b rs, ,„>. 2H), 9.0,, 1H, 1^ 1* 
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m.p.=249-250°C 

Examok^S "-[l-(5-Acetamido)indanyl]-l- et hyl-l ,4-dihydro-4-ox 0 -6- 
(trinuoromethyl)-3-quinoIinecarboxamide 

The title compound was made in a similar manner to Example 1 . 
TLC R f = 0.3 (10%MeOH/CH 2 Cl 2 ) 
m.p. = 185-188°C 
Assay Mfithfltdj 

The assays used to confirm the phosphodiesterase IV inhibitory activity of 
compounds of formula (I) are standard assay procedures as disclosed by Schilling et 
al An. Biochem. 216154 (1994), Thompson and Strada, Adv. Cycl. Nucl. Res. 8:119 
(1979) and Gristwood and Owen, Br. J. Pharmacol. 87:91P (1985). Compounds of 
formula (I) have exhibited activity at levels consistent with those believed to be useful 
in treating phosphodiesterase IV related disease states in those assays. 

The potency of the compounds of formula (I) as inhibitors of the production 
of TNF was determined using the following procedure. A ImM solution of the 
inhibitor being tested, or dilutions thereof, was incubated at 37°C in an atmosphere 
of 5% CO, with THP.l cells at a density of IxlOVml and stimulated with 5mg/ml 
final concentration of LPS, i.e. lipopolysaccharide (endotoxin). After 18 hours the" 
supernatant was assayed for the levels of TNF using commercially available enzyme 
linked immunosorbent assay (ELISA) kits (R and D Systems). 
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CLAIMS 



1 • Use of a compound of formula 



<d 




NH- (CH^n-R, (I) 



in which: 



am,d« acreof), c „ alkyl, NRV and SO,NR"R". °'C„alkyl 

cvccl?^'' Pyrid! " - thimyl - ^ «W- «C 

nng, and wherein the or each ring „ op[ionlUy „ 

SOjNR ru, aryl, heceroaryl, cycloalky. and heterocyclo- 
YisOorS; 

R\ R=, R< and R' are U>e same or differenl and are eaeh H halo C M 

!T«r ; ,kyl Kttre ,hercof ° r c - ^ — — o- 

adached fonn a 5 or 6-memoered ring comaining 0, 1 or 2 hereroaroms- 

e.rher W and R» are the same or differen. and are each H C 'all™, , 
bewoa^l, COCF,. SO.CR, cycloalkvl r iw, . c " H, C,. 6 alkyl, aryl, 

, r„ cycioalkyl, c M alkylcarbonyl, arylcarbonyl, C M 
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alkoxycarbonyl, arylsulphonyl or C„ alkylsulphonyl; or NR'R'o is a 5 or 6-membered 
ring such as a pyrrolidine, piperidine, morpholine or piperazine ring; 

R" and R" are the same or different and are each H, C M alkyl or cycloalkyl; 

and 

n=0-3; 

with the proviso that when R 3 is substituted cyclohexyl and n = l, the 
substituents do not include COOH (or esters thereof); 

or a pharmaceutically-acceptable salt, solvate, hydrate or combination thereof; 
for the manufacture of a medicament for use in treating a disease state capable 
of being modulated by inhibition of production of phosphodiesterase IV or tumour 
necrosis factor. 

2. The use of claim 1 , wherein R 1 is not alkylcycloalkyl. 

3. The use of claim 2, wherein Y is O. 

4. The use of claim 3, wherein R 3 is phenyl, thienyl, furyl or cycloalkyl, no two 
of R«-R' form a ring, and neither R 9 nor R 10 is aryl, heteroaryl, COCF 3 or S0 2 CF 3 . 

5. The use of claim 3, wherein R 3 is pyridyl, no two of R<-R' form a ring, and 
neither R 9 nor R'° is aryl, heteroaryl, COCF 3 or S0 2 CF 3 . 

6. The use of any preceding claim, wherein n=0-2. 

7. The use of any preceding claim, wherein R 3 is pyridyl, phenyl, pyrindanyl, 
20 indanyl or tetralinyl. 

8- The use of any preceding claim, wherein R 1 is alkyl. 

9. The use of claim 1, wherein the compound is selected from 

l-Ethyl-l,4-dihydro-4-oxo-iV-[2-(4-pyridyl)ethyl]-6-(trifluoromethyl)-3 - 
quinolinecarboxamide 



15 



25 



1 -Ethyl- l,4-dihydro-4-oxo-^-[2-(3-pyridyl)ethyl]-6Ktrifluoromethyl)-3 - 
quinolinecarboxamide 

l-Ethyl-l,4-dihydro-4-oxo-7V-(3-pyridylmethyl)-6-(trifluoromethyl)-3- 
quinolinecarboxamide 

^-(2-Chlorobenzyl)-l-ethyl-l,4-dihydro-4-oxo-6-(trifluoromethyl)-3 - 
3 0 quinolinecarboxamide 
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'• E """-'-^»>ydro^„ X0 . M(2 . pyridy|melhy|) 6 ( 

qumolmecarboxamide «nemyi; s- 

qumolmecarboxamide '"uorometh y i)-3- 

. I - E ' h >"-'.^"- y dro-4-oxo*[2- (p „en yl )e t h yl J-6.( t rifl U orome t hy„-3 
qumolmecarboxamide "mejnyu j 

/• BenZ> "- I - Eth >"- I ^-<'i^d r o-4-oxo-6-( t rif,uo r o m e I hv 1 ,.3 
qumolmecarboxamide yi) 3 " 

1 " E *>' | ->^-^ydro-4-oxo-M(2-p yridylm e Ihyl) . 6 . (trifluoromet , 
quuiolinecarboxamide hydrochloride 

I - E ^ M - 4 - di '-'''l^-oxo.y V -t2-(3-p yrid y 1) e U , yl] . 6 . (trifl „ orome _ 
qumolmecarboxamide hydrochloride 

quhrou^^ 

carbox^'^^ - 
carboxa^r 5 ' 8 "^^^^^ 
ca^a^"^^ 
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.5 



7-carboxamide 

5-E t hyl-5,8-dihydro-8K)xo-M[2^4-pyridyl)ethyI]-l,3^ioxolo(4 > 5-^ 
7-carboxamide and 

qumolinecarboxamide. 

10. The use of claim 1 , wherein the compound is selected from 

l-Emyl-l,4-dmydro^xo-Ar-[2-(4-pyridyl)emyl]-3-quinoIinecarbox a mide 
5-Emyl-5,8^ihyd^ 

LO 7-carboxamidehydrochloride 

5-Ethyl-5,8-dihydro-M(4-methoxyphenylmethyl)-8-oxo-l,3-dioxolo[4,5- 
g]quinoline-7-carboxamide 

l-Emyl.l,4Klmydro-Ar-[l^,6^uTiemoxy)indanyl]^xo-^^^ 
quinolinecarboxamide 

5-Ethyl-5,8-dihydro-Ar-[l-(5,6-dimethoxy)indanyl]-8-oxo-l,3-dioxolo[4,5 - 
g]quinoline-7-carboxamide 

5-Emyl-5,8Kimydro-^[2K2.3Klimemoxyphenyl)em y l]^^ 
g]quinoline-7-carboxamide 

5- Ethyl-5,8-dih y dro-8-oxo-Ar-[5-(5,6,7,8-tetrahydroquinoline)] - 
l,3-dioxolo[4,5-g]quinoline-7-carboxamide 

l-Ethyl-l,4-dihydro-6,7-dimethoxy-4-oxo-^-[2-(4-pyridyl)ethyl]-3 - 
quinolinecarboxamide 

l-Ethyl-l,4-dihydro-4-oxo-6-methyl-Ar-[2-(4-pyridyl)ethyl]- 
3-quinolinecarboxamide 

l-EthyI.l > 4-dihydro-4-oxo.6.methyl.^[2-(4-pyridyl)ethyl]. 
3-quinolinecarboxamide hydrochloride 

6- Fluoro-l,4^ihydro^-oxo-M[2K4-pyridyl)emyl]-l-[( 4 -pyridyI)methyl]-3- 
quinolinecarboxamide 

6-Fluoro-l,4-dihydro-4-oxo-^-[2-(4-pyridyl)ethyl]-l-[(4-pyridyl)methyl]-3- 
quinolinecarboxamide dihydrochloride 
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^m^ 

5 1 "^ y '-'' 4 ^>' d ^-f2<3-med W xyphe n yl) eaylI ^ xo , ,,„■„ 

quinolinecarboxamide ^^^'J^^-tafluoromethyD-S- 

1-Ethyl-l •'Wil>ydro-M[2-(4-n,eihoxyphe,,yl) et hvn-4-o,^/. •„ 
quinolinecarboxamide ^^H^xo^mfluoronttthyD-S- 

I-Ethyl-M-dihydro-^oxo-W-rpyrindai,-? vll f. ,. •„ 
■Nnoiinecarfcoxanude hydroehioride ^"-'-(■nfWmerny,,., - 

1 " E " ,yI - I ' 4 - dih) " iro -' , '-[2-(3.4-d i m e ,hoxy p hc n ynethvna , 

^a^ 

U. The use of any preceding claim, wherein me compound is m me fo™ „f 
enan.io.ner.ormixn.reofenamiomers. " " ■» n,e form of an 
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12. A compound as defined in any of claims 1 to 1 1 , for therapeutic use, with the 
provisos that the compound is not one wherein: 

(0 R'-CCHj),,- is benzyl, pyridyl or furyl, Y is O, R' is alkyl, R 4 , R 7 and 
R 8 are H, and R 5 and R 6 together are -OCHjO-; and 
5 (ii) R J is phenyl, pyridyl or furyl, R 1 is alkyl or aralkyl, Y is O, and 

while the other two are H, two of R<-R 7 and the C atoms to which they are attached' 
form a furan ring. 

13. A compound as defined in any of claims 1 to 1 1 , with the provisos given in 
claim 12, and with the additional proviso that when R 3 is attached to (CHJ a at an 

10 aromatic atom, n = 1-3. 

14. A compound of claim 12 or claim 13, wherein Y, R 3 , R 4 -R 7 , r» and R' 0 are 
as defined in any of claim 4 or claim 5: 

15. The use of any of claims 1 to 1 1 , wherein the compound is as defined in any 
of claims 12 . to 14. 

15 16. The use of any of claims 1 to 11 and 15, wherein the disease state is a 
pathological condition associated with a function of phosphodiesterase IV, eosinophil 
accumulation or a function of the eosinophil. 

17. The use of claim 16, wherein the pathological condition is selected from 
asthma, chronic bronchitis, atopic dermatitis, urticaria, allergic rhinitis, allergic 
conjunctivitis, Vernal conjunctivitis, inflammation of the eye, allergic responses in 
the eye, eosinophilic granuloma, psoriasis, rheumatoid arthritis, gouty arthritis and 
other arthritic conditions, ulcerative colitis, Crohn's disease, adult respiratory 
distress syndrome, diabetes insipidus, keratosis, atopic eczema, atopic dermatitis, 
cerebral senility, multi-infarct dementia, senile dementia, memory impairment 
associated with Parkinson's disease, depression, cardiac arrest, stroke and 
intermittent claudication. 

18. The use of claim 17, wherein the pathological condition is selected from 
chronic bronchitis, allergic rhinitis and adult respiratory distress syndrome. 

19. The use of any of claims 1 to 1 1 and 15, wherein the disease state is capable 
3 0 of being modulated by TNF inhibition. 

20. The use of claim 19, wherein the disease state is an inflammatory disease or 
autoimmune disease. 
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»• The use of elai m 20, wherein the disease sdde is seleettd ft™, • ■ 
.nflaramadon, aahnds, rheu TOtoi d anhrids rheu^l »"> 

s y . rome , _ respiratory distress ^i s :~^ b «* 

diseases, reperfusion injury, gra ft VS host reaction alio**,* ~- • 

myalgias, HIV AIDS A»r u allograft rejection, malaria, 

T , disease, ^ ^ ^ = ~ 
inflammatory bowel disease and leukaemia. g^emlonephntis, 

22- The use of claim 17 or claim 21, wherein the pathological condV 
disease state is asthma. pamoiogical condition or 
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